Thyroid lysosomes: the stability of the lysosomal membrane.
To determine the integrity of lysosomes during their isolation from rat thyroid glands and their subsequent incubation at 37 degrees C, the sedimentability of lysosomal acid phosphatase and thyroglobulin (amount of undisrupted lysosomes) and the latency of sedimentable acid phosphatase (permeability of undisrupted lysosomes) were measured concomitantly. The following results were obtained: (a) During isolation of lysosomes in 0.25 M sucrose medium, mild homogenization of thyroid tissue or cholesterol addition did not modify the amount of undisrupted lysosomes but reduced their permeability. Homogenization in 0.5 M sucrose decreased both the amount and the permeability of undisrupted lysosomes. It also reduced their content of recently iodinated thyroglobulin (Tg). Cholesterol addition had no effect in 0.5 M sucrose medium. (b) During incubations at 37 degrees C of lysosomes, the amount of undisrupted lysosomes decreased progressively while their permeability increased. According to the incubation pH, the permeability of lysosomes prepared in 0.25 M sucrose was either more (pH 8) or less (pH 6) extensively increased than that of lysosomes prepared in 0.5 M sucrose. From these results, we concluded: (a) that isolation and incubation of the thyroid lysosomal fraction induce increased permeability of lysosomes prior to their complete disruption: (b) that recently formed lysosomes (high content of recently iodinated Tg) and aged lysosomes (low content of recently iodinated Tg) differ significantly. Recently formed lysosomes are more permeable, are stabilized by cholesterol and are more extensively disrupted in 0.5 M sucrose medium. During incubations, the permeabilities of these two classes of lysosomes are also differently affected by external pH.